Abstract. Many searches for supersymmetry have been performed by the CMS collaboration at the LHC and in this document a selection of results of inclusive searches is presented. The searches are interpreted in scenarios of squark, gluino, chargino and neutralino production, in a variety of final states, including jets and/or leptons and missing transverse energy. The presented results are obtained from 19.5 fb −1 of data taken at √ s = 8 TeV at the LHC in 2012.
Introduction
Up to now, all measurements from colliders are in agreement with the predictions of the standard model (SM). The recent discovery of a new scalar boson with mass of about 126 GeV at the Large Hadron Collider (LHC) [1, 2] seems to mark another success of the SM. However, the SM can not be seen as a complete but as an effective approximation of a more complete theory. For example, the SM can not provide a candidate for dark matter which is postulated to explain astrophysical observations [3] . Also, quadratically divergent quantum loop contributions to the Higgs boson mass are making the SM a fine tuning theory. Therefore searches for physics beyond the SM are well motivated. This proceeding reports on a selection of results of searches for physics beyond the SM in two final states. All results use the full 19.5 fb −1 of data collected in pp collisions at a center of mass energy of 8 TeV in the year of 2012 by the CMS detector [4] at the LHC. The first search is a generic search for strongly produced new particles in multijet events with large missing transverse momentum with an explicit veto on electrons and muons [5] . The results are interpreted within the context of supersymmetric models (phenomenological MSSM) and simplified models (SMS) for direct gluino and squark pair production to obtain exclusion limits on the corresponding parameters. The second class of searches is a combination of searches with the final state of exactly three leptons, four leptons, two same-sign leptons, two opposite-sign-same-flavor leptons plus two jets, and two opposite-sign leptons inconsistent with Z boson decays [6] . In contrast to the first search the focus is mainly on electroweakly produced new particles. The results are interpreted in certain supersymmetric inspired models to to set limits on the direct production of charginos, neutralinos, and sleptons.
Generic search for new physics in multijet events
Events are selected according to these requirements: At least three jets of a p T > 50 GeV, a minimum transverse energy H T > 500 GeV which consists of the scalar sum of all jets with p T > 50 GeV |η| < 2.5, and a minimum of missing transverse energy
The search is carried out in 36 exclusive search regions which separate the defined minimum selection of the number of jets, H T , and / H T . In order to reduce the amount of events arising from QCD processes where jets are heavily mismeasured events with jets (J) |Δφ(J n , / H T )| > 0.5 rad, n = 1, 2 and |Δφ(J 3 , / H T )| > 0.3 rad, are rejected. tt and W+jets events can also contain large amounts of / H T if leptons and neutrinos are produced therefore an explicit veto on isolated muons and electrons with p T > 10 GeV is applied. The used data sample was collected by triggering on H T > 350 GeV and / H T > 100 GeV. The four dominant SM backgrounds are all measured from data: The irreducible Z → νν + Jets background is estimated using γ-jets events exploiting their electroweak correspondence to Z + Jets produced at high boson p T . The tt and W+jets events pass the search selection when the e / μ is not identified or isolated, or if it is out of the detector acceptance (lost-lepton background) or when a τ decays hadronically (τ h background). The lost-lepton background is estimated by reweighting events in a μ+Jets data control sample with measured lepton efficiencies. The estimation of the τ h background starts from a similar μ + Jets sample where the muon is replaced by a jet sampled from a τ h p T response template obtained from the CMS simulation. The QCD multijet background is measured using a "Rebalance and Smear" (R+S) method, which predicts QCD multijet kinematics by applying measured jet response templates to smear seed events that are obtained by a procedure that produces well-balanced events from inclusive multijet data. The relative contribution of these backgrounds varies in the different search regions. Figure 1 shows the combined predicted SM events for all backgrounds in the 36 search regions defined in N Jets , H T , and / H T vs the observed events in the full 19.5 fb −1 of data. The expected SM event yields are consistent with the observed number of events in data. A slight excess in data observed in the search region of N Jets = [6, 7] , H T = 500-800 GeV, and / H T > 400 GeV is insignificant when the probability to observe as large or larger statistical fluctuation in any of the search regions is taken into account. The further interpretation of the results is carried out for simplified models (SMS) [7, 8] of new particles. So called simplified models which are inspired and use SUSY particle declarations are an elegant way to interpret searches for new physics and an easy way of making results transferable to various different models. Only the mass of the new produced particles and the cross-section are used to set limits. These new produced particles decay directly or via intermediate particles to quarks and a stable undetectable particle. The limits were derived in models ofgg andqq pairs production for a wide range of masses of the mother (g,q) and daughter (χ 0 1 ) particles see Fig. 2 . Other SUSY particles are assumed to be very heavy and decoupled. PHYTHIA 6.4.24 [9] was used to generate the signal events at leading order and the cross sections are determined at the next-to-leading order in the strong coupling constant and include the resummation of soft gluon emission at the accuracy of next-to-leading-log level [10] [11] [12] [13] [14] [15] . In addition the pileup pp interaction distribution was matched to the observed in data. The 95% confidence level (CL) upper limits on the SMS signal cross section are set using the profile likelihood as a test statistic [16] [17] [18] . The results from the 36 exclusive search regions are combined into one test-statistic considering the bin-to-bin correlations of the systematic uncertainties. The observed and expected 95% CL upper limits on the signal cross section are shown for the production ofqq pair withq → q +χ 
95% C.L. upper limit on cross section (pb) lepton pair or three leptons, will be described. The candidate events are required to have three leptons using reconstructed electrons, muons, and possibly one hadronically decaying τ leptons, of which at least one electron or muon has a p T > 20 GeV and further electrons or muons have at least 10 GeV of p T while the hadronic τ has to have a p T > 20 GeV. In addition missing transverse energy of / E T > 50 GeV is demanded. For events with an OSSF pair the invariant mass M ll of the lepton pair and the transverse mass
formed from the / E T vector and the transverse momentum p l T of the remaining lepton M T are used to characterized the events. For three-muon and three-electron events, the OSSF pair with M ll closer to the Z mass is used. Events without an OSSF pair, which might occur in Z → ττ decays, M ll is calculated by combining opposite-sign leptons and choosing the pair closest to the corresponding most probable dileptonic mass determined from Z → ττ simulation. WZ production including three leptons created at the primary vertex composes the principle SM background together with tt production with two leptons from the primary vertex and one lepton which might be produced in heavy flavor decays. 2 ) plane indicates the 95% CL upper limit on the charginoneutralino production cross section times branching fraction in the flavordemocratic scenario, for the combined analysis of the three-lepton search and the same-sign dilepton search. The contours bound the mass regions excluded at 95% CL assuming the NLO cross sections for a branching fraction of 50%, as appropriate for the visible decay products in this scenario. The contours based on the observations are shown for the combination; in addition, the expected combined bound is shown. Other contours show separate mass exclusions for the threelepton search and the same-sign dilepton search alone.
combined with the same-sign dilepton search in terms of simplified models. 
